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PROBLEM TO BE SOLVED: To provide an Fe-Ni alloy stock, with which the occurrence of 
dispersion in the diameter of openings can be prevented in forming electron beam 
transmission holes by etching and also manufacturing can be performed in and at 
production efficiency and production cost similar to those of the conventional one. 

SOLUTION: The Fe -Ni alloy stock for shadow mask, excellent in uniformity of hole 
diameter at piercing by etching, has a composition consisting of 34-38% Ni, 0.2- 
0.5% Mn, 15-40 ppm 20-500 ppm Cu, Ca and Mg in amounts satisfying [ppmCa] /4 0 + 
[ppmMg] /24^1 , and the balance Fe with inevitable impurities or accompanying 
elements (where C, Si, Al and P are made to ^0.10% C, ^0.30% Si, ^0.30% Al and ^ 
0.005% P) . In this stock, 5^1,500 pieces/mm2 of MnS inclusions of 50-1,000 nm 
diameter are contained; or, when rolling surface is mirror polished and immersed in 
the prescribed nitric acid-ethyl alcohol solution, etching holes of 0.5-10 um 
diameter are allowed to appear in frequency of ^2,00 0 pieces/mm2 . The number of 
inclusions of >10 um length is ^0.5 piece/mm2. By this method, the Fe -Ni stock for 
shadow mask, having electron beam transmission holes imp rove d in the dispersion of 
diameter of openings caused by abnormal holes by etching, can be obtained. 
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(57) 

FTg}fC# &Fe-Nii&£ 

[(B^#g] Ni:34-38Z. Mn:0.2-0.5Z. S:15-40ppb. 
Cu:20-500pp«|f^rL. (ppiCa]/40+tpprfte]/24glT 

*>o. «a5Fe&t^raBiWFifi!fet,t<{±Biff7E^-^ 

fc'UrO.lOZJiTF, Si:0.30mT. Al :0.30ZJ31T. P:0.0 
tt&#50-1000 rai^fhS^^SrlSOOffl/irfULh^-r 

tzmLt^z. EZtfioumzmihitmitf. 0.5 
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[ff^Jgl] NiJ34-38mass% t Mn$r 
0. 2~0. 5mass%, Sjl5~40mass 
P pm, Cu£2 0~5 6 Oma s s ppm^SL> 
C a&Tf M g <T)m a s s p p m#fi[<OiSS& Ztl^lX 
(ppm Ca)Mppm Mg)fc tJti:^fc. 
(ppm Ca)/40 + (ppm Mg]/24S1 

-fcfc'LC: 0. 10mass%&T. Si : 0. 3 0 
ma s s%JJlT. A 1 : 0. 3 Oma s s%WF. P : 10 
6. 0 0 5mas s%WT-*^=5:I.C:tS-imSt-r 
h . X .7 f->^^?U^)fLS<0%-ttfcffi<XS F e - N 

[»S2] ttg*«5 0-100 0nm<7)MnS^4 
fc£ 1 5 0 Oft/mm*&fc*fr*- S i t fr^Sfc-f 

wm\<r>^~,*v?mm^<m-^z®b. 
r;P3-^^?s+t:2 ox:-c3 otwafflaLfctsfc:. 

figfr'O. S^m—l 0/xmCOX-/^-y^^l>'2 0 0 0 20 

?m 1 <7>x y ^-y ^^?L^)?LgiOJ^HttcffiiiS F e 
-N i K>r?X*JB*H. 

0. 51/mm2£lKi>5;i:^tt4, If 

im 1 . 2&t/3 v>W)^)x y ^vrm&mMn 

ISj-ttfcffifiS F e -N i *£&y-v 

tr. 

[|&£JI5] fS^Bl~4V^-m*H7)Fe-Ni^ 
^*Wfc:«^«SiS?L^x»/^y^t:J:0»J£L^-t 30 

». 

[0001] 

[&«*)©*-*««#»] x^y^SKltt 

cftfi^Fe -n i Ywxtmmtzmt 

ffil& F e — N i Hf7X^ffl*»{Cirr 

5. *«Wi*fc. llffilU^<BK]i(09BB^<? 40 

^fcafcLfc^HKKBlfcJMW-* Fe-Ni^ 

[0002] 

[ft*aa*H ft*. *7-/7-)ysfflytH^ 
i&ti»m j pt'-A{i^««7)i/3mTT*>o. so<om so 
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?V-Mti/*Y*7~?X7£mZtht&. ^H>7V 

[0003] -e.rt\ s«jk a?-*?****^-'*' 

Om<r> f3 6^j fcl^filSFe-Nim-^fcmffl 

[0 0 04] Fe-N i K^vx^ffl^f*: 
ISjttS^. m^O^OF e -N i ££&£0!;lfcr 
v I MFX'<?>M3mmi> L<J±L F-c^JWHWKcio 

■cjgg®. -fyrfvMciuftu mkmmoseitzii 
tyxyvwkh. to®, mru momx* 
-a*r&u mimtimtmmi. mzo. 3 

h. zw®.. xvv\-\sxmmmt\.xi/\Y*7~?x 
twm^h. i^rvwxtfmmi. mm&. ? 
*hiszsxh*mmimttu tLxw-yzmza 
\rcmm.. x-y*>7mzxmMi-2tL. ®«tz® 

mZtlXyy-sYlXUZbh. 7yvY~?X7\i. ft 

mftmmm»xmii^tixruxmi.itin^tik 

EmtnixftKbtiz) . ruxizx^x^mm 
wmimztih. tLxmuz. wmimztixi-zx 

x?m®izm{mmztt j }--f&. zoixi^rw? 
xftwmztih. 

[0005] *^fct>v^T<i. mtimmvisv yv 

m^-th t&<r>miKmKhttmz®fo lx ^ y 
wxrmmtt^o . 

[ 0 0 0 6 ] z 0 LKisv h-T?-?x?mttz\i. HRW 
te^2i^K^^ffifflU^»<r)x»yf-y^Jnig 

mmtzmumm 0 >u m^xpj^mpgs^^a* 
u t d-*<o^ffl<7)ffliti-sfiatMi.»?es 1 8 0 

H m(0Kn*^P»Sr #t S 1/ J^'X h -7X 7 Lfc 
fcfc. fifl^2«^}S[SrXrw-«KJ!Ji:^ttttl»C:t 

[ooo7]^i7 ^yymuz x o . a/i^pa!^ 

eSft^JLTty-v WlXfW&tytl&W. x>yf-y 
■f Y WX 7*7y*> y§tzm*&A,tit S fcfeXP** 

^tsat ix^m&tti. ft*«to. cKoiapate 

y^H^vx^SrX y^y/JnlLjtlg 

[0008] unasBSo/N'^^^jtusitcKLrii. a 
u*<r)mti)<%ztixt5<o. mmxtemiumm 

¥0 5-0 8644 1^^^10-1 116 14^ 
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[00 0 9] U>L=S:#<i>. j&fc. ^id^r^SW 

<wxT&*). xw*$m#mmz&kzti. ***** 
crmmzxo. zvmmz&^x'm.L. mmmtvx 

£c^imjB£fcJ:S?Lg<0>^y* 

[0010] £«>8^^fcl8jt*4fc*tf>#Rfc L 
*fHB»ftt, »K2000-1 1 7788^£t> 
Wt\ Fe-Niffi+t. Ig#50-10 00nm 
COM n Sft&gte 15 0 0ffl/mm*ja_h<7mST'^ 

k LXWS2 0 0 0 - 1 1 7 7 6 tStti LTV* 
[00 11] S'*F'7-?:%?J|)Fe-Nijite4tiU - 

*»»Mf*3fc6J:-3tr4. ^Oi!JP&(ctS«8£M n S 
CcOMnS*«»IA<Oje^fcLTf^fflL. 

*qsRfl£t«rt«ur. fc'ogsp&k h«£x * 
fc&oft^^y^H&t&v*. l*>l. sucdi^ 
4*fctjt^Tut» Mnsmnitmmzgmiz-r&Mi 
mt<. ^^oj&^pawisiA^eAfc^sMns 

p&tii. -eo^ac^e^co^v^p^iox^f-y^ 

w*siipa5-eii. -f-<oia2<oe^<o^v«psj: 

«(»fc7V-Ki:ar9. »£*qttLfcv*P*a*;& 

mmm%M n s sr^sssah^^mL 
iSP^sgteA^y^a^tSKfrs. 

fc&SMnStffc&II^n^TLa^LSrVxfcfc, & 
#^£i!LT<OMnS#ffi<Oi£Ht#^ilT^£. 

^^HPSKiM n S fcTOWfrl/^T* 
^rtStW). ©MnS^^TL^^Pgf. ©MnS 
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to^TV^IBPg|5&i:#£LI>. £tf>J:5&MnS 

o#««.W¥*^u^i:a^i.igpa5fcfc^Tj±, 

M n S * J P*«1/'WC*1W- S MUSK:*! L. x-yf- 
y/^MnS8^gjgKa^#±L, x-y^-y^ 

*fcaaw«*t*. iwnyRkur. una. fuy? 

m^s^tBfn^rttaisfis. x. ^amnfutHD 
ana»v<57*i: ltuws £ t#T£ a . 

10 [0012] X. 4M2000-1 17788^T»i. 
8WMW n S £■ F e - N i *£#A-rS*8J: 
LT„ Mn&tfSffijgfc-efl-eflO. 05-0. 5m a 
ss%04-2Omass PPmC^L, ftftOffi 

£j£2tf&^:fr^R£iiT^& . 
[00 13] b*>U i«BS»Jfefcov»Ttt, MnS 

^S<^fr Tff oZk tf^mxhi . X. -B-ffSiL 
20 fcMnSfciHfc (BS) MnScOffBWa 

#9 o ox:*-©*.^ j d t^w«oias&tfffl«Gae^ 

[00 14] 

[HW^Lidfci-Silgl] MnS«itt#f 

JnxtcJ: Om^SSJLi&jeiitrsigtciapawttgfc: 
30 ^^-y^^lfetL^v^dt-rsfr^JliiiaffitciJv^ 

%^Fe-Ni3&rmtt<m&&&#>t>tix^h. « 
ot. *HHBcDi6@{i. x^^-y^JinitiOS?^ 

-f. mz^tmkff^Emmm^moxvx^mx' 

% h F e - N i £ i: T** . 

[0015] 

[PB£j*fc-r£fc«>?>#«] F e -N i ^^4»<0« 

40 g»i. f e - n i %£&tpcosmmi:mmtz>zbTi> 

h. LA»L» SM^20mass Ppm^iliS 
fc. ^$*<10^m$:gi4ffl^:^MnS^tt!Bl*{^| 

^cofi±^ft%£7)fiSt:x -/ i->yxwm®&fi 
zmaLizmitMmnm#mjJ s &t>tL&\ x. s 
jgjs*^<^stiss. warn, msmmvmtdfi 

[00l6]1$K2000-ll7788^T<i. SS 
gtf>±®fi£20mass p pmtC$lKL)t±"C. # 
»4»<OSSrMnSfcUTffi7J^ftB$-e-. X-BtftBU: 
50 MnSS:ajg$^V^i:^SaLT|aHEEgRimiS 



5 

[00 17] .IfUdktU *SKJTCtt. Fe-Ni^ 

[0 0 18] Zcrmmi. Sa«Sl^fflV\ 8*c7)Fe 
-N i %&&*<r)®MM n S £|ljft#$rf SiSS?. tit 
MM n S**>/?»C utffciiiSflS £ k tmtLtiZ i: 
Sg^H-TS. *IMB«^iCu}agi:Mn So- 

ffit c7>R«tc«aU Fe-Ni£-&&+£8*tf)i6g 

oc u £gs!iDLTMn sitmtmB*mm-?i?mz 

HDjRbfT&ort:. fLT20mass ppm ULhtO 
C u £3anrt*tff . Si§g#20mass ppm £g 
X.-Cfc*?* 1 1 0 umtrmtZmttM n SfrmX,*: 

[00 19] Cu^ganrrsc:ttab*:^MnS*sjS^ 

^S«ffi»l^iWCJ>S#. C u #M n S<0«f JiJS 

tc^sfc»fc«aLTv^. -tKb*,. mm. mm. # 
msm. fmjBmxttmtftm-mtz. Mns^r 
nz^^cu^m^t. ^cocuwayeui. «#>t 
Starr. iSs^Fe-Ni^^+tttSL-cfco. 

Cu£»L&V^fcJt!KLTMnS<^asiM h# 
lgflllU MnS<0flBfo6fti;t.£. MnSODI— ^/Pfitf 

[ 0 0 2 0 ] Xtz. S®^JitoUc^fc?afSiWltt 
*HST"f SraStCOV^TJi. F e -N i j&£&+<7)M n 
iftgfctfcfc J: DS*>fcflfi-r £ i k tc J: 0 . &»T$ h 
Zktfhfrr.fi:. mz. >(>zf<yh(?>im$:>bZ<-$-& 
Z k VWicr>m±£3mct) hZk i>hfr->tz. 

[0021]-*. ■&&ij%&tZSt:. MnSklX 
IfflizVilliZithtiibizte. Skte&toZBflL-tZTW 

mMnm.ixztmi&K-tzzkimzL^. f 

e -N i Jk&&<?>1$&. ftiZC a k Mg^WftK©* 
th£&tfhh . ZtLL>TmiiS5M.k<nffltoJ)&M n J: 

fflMnS<7)tfrfi}S£«T3-££. Ca^Mg^SASfc 

LTii. ks. ^7/, wxwszvmhti. x. n 

&Zki>bh. C akMg<7)f&kgtt:'J?%<-t&t:tbiz 

^zsm-himifibh . c a &im s m.mmt. 

C a&tfM gWmass p p m*&<9ffijg£ 
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(ppmCa]&tf(ppm MglhLtt^t. 
[ppm Ca)/4 0+(ppra Mg)/24^1 

[0022] Cu£&JnLTMnS£fiBfWfcU X. M 

n so^faj^ffi^i. c axi^M gc^fra^iBiffiU: 

F e - N i WC<i. SSKSr 1 5 p p mJJUb 

iz-t&k. m*m3m^&im&&&mkftT'i!r 
io ^^iut. *s&bhf e -n i a^&i^ Ywx?mm 

«4, IlgtfSO-l 000nm<9MnS*MH?j£l 5 
0 0fi/mm2tUi^^-Sit$:#atL. £*Ui. 
$#8200 0-1 17 788^fciJfts«J:dfc. JEgiS 
£MffilTO§&. 3%ffil6-x^;i/T^3-;^}S+t:2 
0XX3 0f?HtlSaLJti:£fc:. ES#0. 5jum~l 
0xtmiDX>yf->^?L*«2 0 0 0®/mm2jy_ttf>gg 
TSttJ-tS t> Wfc LTISffifcHW-f £ CI k tfX'Z t . 

[0023] )H±<mW,zM-rS\^X. *%mt. N i £ 
34~38mass%, MniO. 2—0. 5mass 
20 %. S£15~40mass ppm. Cu£20~5 
OOmass ppm#%L, CaRlfMgWmass 
PPmmLOm&ZZtl-Ztlippm Ca)Mppm 

Mg)fcUfcfc§fc. 

[ppm Ca)/40+(ppm Mg)/24S1 

xi) <o . ss?f e&TPF*m#f>Fmii> l < imffjtm 

-feJt'LC : 0. 1 0raass%tlT. S i : 0. 3 0 
mass%JJlT. Al : 0. 3 0mass%13lT. P: 
0. 0 0 5mass%jaT-a>£>#6£fc£*W8fc-r 
h % x y yy^fm^^ay^-mzmxh f e - n 
30 i H«>VX^fflSW^JS«W-S. *^SF e 

-N i *&As"* H^VX^ffl^Wi. «g3&«5 0~1 
0 0 0 nm^Mn SftW»* 1 5 0 Offl/mm^liLh^ 

x.+)\,T)Va-)Vffl6L*tz2 0X:T3 0»Sri»L^t 
#{C, E&#0. 5xim~l 0/imcOX-y^yy?L* i 2 

o o o®/mm*m.<rm&xmtith z k zmtti- 

0. 5ffl/mm2jaT-CJ>St>^tSn&. 
[0025] 

imi^mmcrmmi ^nwttjfts f e - n i 

SBWN i ^S«3 4-3 8m a s s%fc l/O^S. 

n i ^s*i>i<osfi8*»^>^s k . wsmmtf** 
isvvwxrmmttkLxmii-hzktf? 

X. Fe-N i^^tpt^ttHjXttRlffT^ 

k Lxmztihc. si, ai at^po±m«^. ^ 

50 fl<WU 0. 10mass%. 0. 30mass%. 
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0. 3 0mass%aif0. 0 0 5%b8fflLXK& 

[0026] *mi<7)F e -n i &£&*ata£tffc» 
mMiz-ywxaTizmmh. 

(DMnSfflR: MnSIl Ift^t^t. 

mtt£mmLxcDzm%mjgvcrmE£}i r ). x- y 

h. Zcrfflm^ tt&tfSO-lOOOnmCDMnSt 10 

<oxmi?>t>ti. yeoman soom/mm^jjc^ 

m&tKhMt'bZTZ. j£fcl0 00nm£i@;tSfc 

m%2 0 0 0—7 0 0 OM/mmtftilLLX^&Zttf 

531. i§i&«£B£fflV vc 0 . Olmm' COffiStC^V > 
X. VXYWrftmXfttC'tX^h. ft. MnScDfigfc 

o %r-fef-^r-fe h y- 1 %-f b ^f-zur a 

?nyj F-*^T/P3-/H'tt>V^ + 1 0 Om 
V vs SCEWfffit. 5^-oy/cm2fclffla-f 
6fi(9l£B£Sf®L*:. icomfSBf^fciOFe-Ni 

UtfL W&t^VlzmgLLXT^+JV&Vu-xm 

^xitmK?>m&$:®m-?&tthc eds tm=m 
mx'itmtcrMtfLzmfcth . 

[0027] ( 2 ) x-y^-y^cTHBR : *$Bi2 0 0 
0-1 1 7 7 88^X>fiZtlX^&£?^ Fe-Ni 
^^^3%Wlt-xf-;i,T^n-;^?Rt:?S«L!tfc 40 

Ig50-1000nmtf)MnS#1500i/ 
mm^Xh^tl^t. m&O ■ 5-1 0/itrKOX 
>y^->/?l>'2 0 0 0ffl/mm2ULh#^ri. ^tffl 
i^-S. MnSffl&2000-7000ffl/mm*<i. 
X-y^-y^/?L®gt2 5 0 0-100 OOli/mm'fcta 

[00 28] ^yi->yjimmXit. Fe-N 
i£^l*8^ffl£SIWfgft. ttS^9 9. 5vo 50 
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1%<7)X^/-;K J I S K8 101.Ha) 100 
ml+fc, 0%cOfi3Sc ( J I S K8 54 1 ) & 

3m 1 ©£LfcJgfR4>£. 2 OXTC3 0®fflim Lfc. 

m<7)X.y^y^FL<^5:jU£L^. Xyf-y^ftcotra 
TtL H8Ugtfrg§£JB^0. 2mmi«0EHfcOlvC 

ff=st->fc. x. x.~,^vrii<mmmmmxb<) . 

SfcfflJgLfc. #88120 0 0-1 1 7 7 6 6^Tt,x£ 

[0029] (3)«*tt£!fij: £S#1 0,um£j@ 
xi»Syc^ffifis* s »*rSfiSfc:x.y^y^Jio:T« 

tJi^FsrfiETfcS. L**U *<r)m£0. 5i/mm 

[0030] (4)Mn. S> Cu. Mg. CaM: 
M n&tf SUM n S £*rtt§-frl>£*K#^07G5rC 
J>&. X. Cu. MgRVCali. MnSWajftO*^ 

[oo3i]cu»i Mn scummy < u mxtc 

Cu}§g#20mass PPmULhfc&Sfc 
Cuifflg#500mass PP m£ 

iti-S-fcJa2&8yi*# < i££C u *M y h 

^dT. CuiBJg£20— 5 00mas sppmfc 

i0ff*u^cuias^«fflii2o-3o 

Omass ppmtibS. 

[0032] Ca&tfMgtt. St^TCaS^Mg 
Sfc^ofcKft!Hs£®j£U tSHHMn S£0«f aj»^«T 
StfS. JEfc. CaS^MgS^glO/xmSrexS 

(ppm Ca)/40+(ppm MgJ/24^1 

P m Ca)&lX(ppmMg)JiCaXtXMg-f-il-f^ 
mass PPmmficomSTftS. X. S+4 0W 
2 4c0&fi»i. «L«U Ca&tfMgcOMTfiT* 

J:9#iL^CafcMg<9S|jg{i, 
(ppm Ca)/40+(ppm Mg)/24g0. 5 

[003 3] ULh<7)J;3tC. Cu. Mg&l^CaiglS^ 
^LfcFe-Ni^^T«. S£15mass P 
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Ifi^fr-CF e - N i %£&im&LX t> . ±*BU:M n 

sm.hhwt^*v:nLmjmt>i\h. s 

jffig#40mass P pmtmi&t. Cutf)#£T 
Tfe. I§*«10iiniJigiSa«C^MnS^U 

£l5~4 0mass p pmfcjigiLfc. 
[0034] ±3£L£Mn S^&S^ttXyf-y/TL 

?X£T£?i 5 MnjlgJrO. 2mass%H 
ittS»}>5. -f, MniMO. 5raass 10 

*ZX\ Mn}§Jg£0. 2~0. 5mass%tm 

[00 3 5] (5)g3tlS: x-v F'TVX^F 

e -n i %&&*jjm£38£tv*&. z-mfccom 
ftoF e - n i *&£*«utfv i -roacaasM t> 

®. &ISfflgTS$2~6mmO«tJ!a:U SffiOK 
^kxy-^5rl»*-ri,„ -?-LT. ^E®fcW*£ i F H && 20 

$0.3 ramOT^t K>>^X?fflS»fc LTtt±ff 
[0036] dcTj-jlcOIgCfeVvt . M n S?>4uft 

mm) tm& (w§) £m--r&£&jjm*. ?m& 
mtmn®imTt>&. ztm. »Mn UMn)) t 

WMS ((S)) C9&»&ffl ((%Mn)x(%S)) F 
e -N i ^^<OlS«Uifc{pfTt>itS 6 0 0~ 1 2 0 0*C 

S . -T^*>*>. «SfflT«F e -N i *£&*fc:M n S 30 

S*fMn Si: LT*faj1-&. X, StSa«E«S-«a ■ 
l^<^frTfT^ d t M n S ffm-fh Z k tft> *) . ffi 

a • s«f©^fr-cff £ o t m n sm jfrr& - 1 

[0 0 3 7]*l6BBWFe-Ni^^<omStt. S*fS 

tTh&. zzx\ 40 

«o«sog^Miae*5i 1 0 ox*fi££v>.r . t 
[0038] m n s«kH5f«>A*>6 . 

F e - N i ^^c^j^jbfHi. JjlT<D«k 5 
»t£ : 

(D^ESJOUg 50 
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a) fflm&£mmi<D&&tom£: 5 0~8 5%CO 
SHt^-rs^t^H^U^ 8 5%£jg;i£i. 

(200) msmmsgLKimL. xvj-yynm 
pimtmr-ti. 5o%£Tni6i:. aa-m 
(200) m^ffiia«^e*%<^o-rr. x^y 
»iTts. lit, mmm (r> e 
siuos^^to. mmoMA-ttkL. r<%) = 

(to-t)/t 0 xi0 O^sST-se^fiS . 

b ) g^EffitaXS : 10-4 0 %<0&Bfcg5rt6 
:t*liLU. 4 0%^i@i:Sfc. ffl©ftlNfl«S#ffi 
SfcSBtU x-y^j/grgtfffiTtS. 1 0% 

emyfttt: *m««iiiMfcfti»±^*fc«>. me* 
*vm***ax* *m&-&irr&*m#zmxm: 
tmv&z. x. «#&fc*>s*s.ii&£. *<wm& 

V 5 ~ 3 0 u m t *S «t ? fcr^-TI. £ fc i)*m£ U \ 
S*l««^<7)Jg^g* J 3 0 J um^igi.Si:, l-/fy 

iWffFr*tv^w»wfefc*. x. 4»SMie-ewjgft 

- (*#=5r*S B B ^ti:/h$^H B B eA J ®i£Lfc«®) 
0. ®S?L^aBS*»Sfcfct»t. x-y^-y^GiJ^ 
W-t«ri. 5 ^miO /hS<t"4 

[0039] JjLhfcJ:"). ttS^SO—lOOOnmCO 
M n S^fttt* 15 0 0«/mm J JiLh^^rr5 F e - 
Ni^^mx^jflffim^ iWi. £E 

mmsmrnm®. 3%vm-m-)VT^->vmsfr 

~1 O/zm^Xyf-y 771^2 0 0 0<i/mm 2 tLh<0 

0. x^^-y^lmlK.kO^-mgSrWt-l.m^^S 
[0040] 

(USSPI&tXttKW) S. Mn, Cu. Ca&VMgja 
S*^X.3tFe-Ni^^^>'^>-/h5-i|jSL. Ztl 
*^)SLTW§2 0 0mm<7)X77'5r^Jt. 1^7/ 
2:1 100t:T«L. ff?3mm^TfftigEgL^. 

$0. 6mm^T3lIIL. S^fa^^fT^-J^. S 
fc. 5$0. 1 5mmfCJIlIS7 5%-C}$HffiiL. 
B^faMitSrfT^o^. JnUg3 3%-C0. 1 



(7) 



1 1 



*u *imgj&&m i o » m<m&$jm&ibt: . 

[0 04 1 3 S£0. 1 mmlZffi3EM®<?)ttft£^>^ 
X « 3 Xfflfr-xftf/TTVa -/l4gift£iIS Lfc t S (C 

5£U:. ZOmZit. 0. 2mm2tf)fln»fcOVvC<afi 

BS««2mm*) . ffl^TffiOPW&tXS^fifcMn S 

[ 0 0 4 2 3 X. ffig^fifcTO^ffifcfc^-t^iBffi 
!§GL 3£!^aMS-fflV^TX4 0 0^$-C. 10mm 

ttixmszzfttot:. 

[00433 gfc, fiifclgfcifcTfc (Si&ffiS) 
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£S«ru t ?-;*^«offl#-f s<asfc«g 1 8 o 
fflnuzMammi.ztmx . i o offlc^L^ss (#?l 

[00443*lfc. $tiftt>Ni* S. Mn. Cu. 
SS&OttgO. 5~10//m<7)X-yf-y^?l^S x S 

o^ms-ieti»^^ai5<7)fflst&t/«^«sjSfL<o 

tf78um$ffi, 78~82/im2MX82,umiS<7)t><7) 

lOOffl) . 
[00453 
[HI] 



a 1 





«6tma»t 


mass pp«n 


T* 


K 


Mn 


G 


Cu 


Co 


Mg 


si 


Ai 


c 


o 


p 


N 


Cr 


t 


36.6 


Q41 


16 


26 


3 


■j 


86 


2 


27 


60 


18 


4 


96 


012 


2 


370 


Q32 


18 


130 


< 1 


<1 


320 


87 


16 


18 


49 


14 


120 


QOO 


3 


312 


Q40 


17 


180 


1 


7 


93 


55 


14 


44 


45 


20 


260 


032 


•0 


339 


GL24 


15 


230 


2 


3 


210 


120 


34 


41 


29 


12 


120 


Q18 


5 


36.7 


044 


16 


280 


4 


2 


65 


7 


26 


30 


23 


14 


120 


018 


6 


35.3 


Q33 


20 


20 


2 


<1 


340 


150 


20 


30 


18 


16 


250 


005 


7 


382 


Q28 


22 


32 


7 


5 


77 


5 


25 


34 


24 


17 


220 


038 


8 


349 


Q26 


24 


75 


2 


1 


49 


4 


45 


40 


9 


5 


74 


009 


O 


383 


Q28 


23 


ISO 


12 


12 


78 


6 


15 


31 


29 


15 


210 


080 


10 


38.1 


02S 


21 


200 


3 


5 


55 


2 


35 


39 


8 


S 


95 


028 


11 


358 


Q21 


22 


220 


7 


<1 


67 


5 


23 


32 


13 


9 


78 


018 


12 


380 


Q20 


22 


270 


10 


3 


84 


a 


38 


36 


22 


B 


79 


038 


13 


34.5 


024 


20 


410 


<1 


7 


63 


3 


45 


42 


19 


5 


68 


029 


14 


38 2 


Q2B 


28 


43 


5 


1 


43 


10 


53 


37 


9 


11 


85 


017 


15 


35 2 


Q26 


27 


120 


7 


12 


150 


340 


15 


33 


30 


20 


180 


068 


IB 


35J5 


Q42 


25 


290 


10 


<1 


83 


250 


16 


43 


22 


23 


64 


0.25 


17 


362 


Q31 


28 


310 


12 


2 


72 


310 


14 


29 


35 


11 


95 


038 


IB 


353 


Q30 


29 


350 


< 1 


<1 


270 


250 


14 


24 


18 


15 


150 


QOO 


Iff 


383 


Q33 


26 


63 


3 


5 


70 


5 


26 


29 


25 


4 


103 


028 


20 


35.7 


028 


32 


39 


1 


5 


270 


200 


8 


39 


38 


3 


240 


Q23 


21 


385 


Q27 


30 


50 


< 1 


B 


50 


3 


22 


45 


10 


7 


74 


025 


22 


355 


0.28 


33 


61 


1 


<1 


77 


6 


35 


37 


12 


6 


90 


003 


23 


38.1 


Q21 


31 


98 


12 


<1 


60 


260 


12 


19 


49 


10 


100 


030 


24 


348 


Q36 


33 


190 


4 


6 


210 


140 


23 


31 


27 


18 


270 


035 


25 


35.9 


Q33 


35 


240 


12 


6 


200 


190 


30 


17 


32 


10 


180 


055 


26 


36.1 


043 


37 


270 


7 


1 


310 


320 


27 


21 


33 


19 


230 


022 


27 


355 


026 


38 


310 


14 


14 


190 


190 


14 


50 


22 


8 


68 


093 


28 


38.7 


029 


33 


250 


8 


2 


250 


180 


23 


31 


48 


6 


130 


028 


29 


37.0 


030 


39 


460 


11 


<l 


61 


150 


33 


35 


18 


40 


180 


028 


30 


338 


Q41 


12 


260 


1 


3 


240 


290 


37 


43 


38 


5 


2 AO 


Q13 


St 


350 


029 


43 


360 


3 


5 


370 


220 


44 


28 


22 


18 


230 


Q28 


32 


382 


014 


25 


83 


<1 


<1 


310 


310 


11 


32 


24 


23 


37 


QOO 


33 


35.7 


Q28 


17 


16 


4 


2 


300 


270 


18 


36 


17 


22 


310 


018 




38.0 


026 


35 


<1 


<1 


2 


1070 


190 


27 


42 


43 


10 


160 


008 


35 


)37.1 


040 


17 


550 


2 


6 


103 


52 


18 


49 


38 


18 


260 


030 


38 


35.1 


022 


26 


110 


24 


21 


310 


250 


23 


55 


48 


20 


89 


1.48 



•T = [w»nCb]/40 ♦ Mj]/24 
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No 


(|W> 








<" 78 <f m 


CO ±2 U m 


s 82 Jim 


1 


3140 


9.1 


0 


100 


0 


- 


Z 


4630 


<0.l 


0 


100 


0 


- 


3 


4400 


0.1 


0 


100 


0 


- 


4 


2230 


02 


D 


100 


0 


- 


5 


4030 


<0.1 


0 


100 


0 


- 


• 


3350 


0.2 


0 


too 


0 


- 


7 


4310 


<0.1 


0 


100 


0 


- 


8 


7180 


0.1 


0 


100 


0 


- 


9 


5930 


<0.1 


0 


100 


0 


- 


10 


5520 


< 0.1 


0 


100 


0 


- 


" 


6080 


<0.1 


0 


100 


0 


- 


12 


3949 


0.1 


0 


100 


0 


- 


13 


6260 


< 0.1 


0 


100 


0 


- 


14 


6610 


01 


0 


100 


0 


- 


15 


6560 


0.1 


0 


100 


0 


- 


16 


7549 


<0.1 


0 


100 


0 




17 


BMO 


0.1 


0 


100 


0 


- 


18 


9320 


<0.1 


0 


100 


0 


- 


ID 


7260 


0.1 


0 


100 


0 


- 


20 


9340 


0.4 


0 


100 


0 


- 


21 


9520 


02 


0 


100 


0 


- 


22 


9730 


02 


0 


100 


0 


- 


23 


7060 


<0.1 


0 


100 


0 




24 


10200 


<0.1 


0 


100 


0 


- 


25 


6420 


0.1 


0 


100 


0 




26 


10030 


OJ 


0 


100 


0 


- 


27 


5920 


0.1 


0 


100 


0 


- 


28 


8930 


<0.1 


0 


100 


0 




29 


11310 


0J 


0 


100 


0 




30 


1250 


<0.1 


2 


83 


15 




31 


12090 


OlB 


0 


100 


0 


RMRUfcftML 


32 


1640 


<0.1 


0 


100 


0 




33 


1510 


0.4 


1 


89 


10 


i 




4560 


L2 


0 


too 


0 






4520 


0.1 


0 


100 


0 






1750 


0.4 


0 


91 


9 





[oo47]i£BNo. i^2 9\&&mrmft*mz 
s. *mi£m>hw&Ko. i~29tt. mm. 5 

~1 0 u m?)X >y J f-yy^\MW^2 0 0 0fi/mm*ia 

Jt. X. OjJ.mZmt&lt&fatfiO. 5®/m 

[0048] ISfJNo. 30T{iSffi^*l 5m 
a s s P P mfcgtrt&V ICBN o . 3 2"CliM 
ntfO. 2mas s%K^&Vtf#>. SftNo. 36 
•C«CafcMgSJg*fS<(ppm Ca)/40 + (pp 
m Mg)/24>1 ttSO. 5—1 Ojtz 

m(0X-y^-y 7711^^2 0 0 0ffl/mm 2 £T®-? 



JJ£0. 1 mm^T-JnlLTt. X. MgkCaifei^ 
^No. 3 6T«i. £$#1 O^m^fiiS^ta^^ 

[0049]imNo. 3U±Sffijg#4 0 P pm£@ 

40 tttib. &2tfioumzmx.&ft&m i o. sm/ 

rami £fi;L6?ag-CfflM?;S*Ut. 
[0050]Mf(No. 3 3&tf34JiCu«g#2 0 
mass ppmtcSI>t^:V>fiaj-CJ>'). No. 33fiN 
o. 34J:0t>SjaS*SfiV\ S©ga*<£J6tf>No. 3 
3T»i. tt&0. 5~1 0jum<0X»/f-y?7lffl8t#2 
0 0 0ffl/mm*£TlH]oT^&. X. Oum 

50 i>toHlj#0. Sffl/mmifcjgx.'O^. X. W& 



1 5 

0. 5-1 Ojumcox-y^y/?Uffi£«. #f&HH<Dffl5£ 

[0051]5CftNo. 3 5{iCujftg*»'5 0 0mas 

#18 0mass ppm<ONo. 3fcJtl£Ufi:g 
0. 5~10ixmWX.yf-y^^FUffigD&>'-eii{Jt'^V^ 

fciWl#&±U £?>m£SffflLT*>£>JS$0. lm 

[00 5 2] ti$mV)0*>. ttSO. 5~10/xm<DX 
•yf-y^ffl^2 0 0 0ffl/mm 2 £TIII-?>t. N 
o. 3 0. 3 2. 3 3-Cli. xyf-y^jiii&fciE&a 5 

8o±2/im«®H*^7tn€»®a?i>*f^$nfc. 

X. £3#10,um£j@;i6:rt-^#0. 5i/min' 
£*)&<ffl&Ztlte. No. 3 1. 3 4T»i. X-y^-y 

[0053] 
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[0054] *^Bfl»i. x^^-y^jniTm^SSm 

isaBx-yf-^jni^sfrr 

h. 

[01 ] x y^-y^jDitJ:S«^«®ajL<0SETL^|g 

[02] MnSffai«Ji»«^H«. 

L 1 fc£»tf)gL 2 fcSrtftWCfc.?.. 
20 [03] Fe-Ni^-^iSr3%igK-xf-^r^3- 
;wjg«Efc:SaUfcfc#t:l64i-rsx.y^y^tS3aa 
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